; it was subsequently confirmed at the CLEO [3] and Belle [4] experiments. The D * s0 (2317) − meson is suggested to be the P -wavecs state with spin-parity J P = 0 + . However, the measured mass (2317.7 ± 0.6) MeV/c 2 [5] is at least 150 MeV/c 2 lower than the calculations of a potential model [6] and lattice QCD [7] for such a state. As the D * s0 (2317) − is 45 MeV/c 2 below the DK threshold, it has been proposed as a good candidate for a DK molecule [8] , acsqq tetraquark state [9] , or a mixture of acs meson and acsqq tetraquark [10] .
The D * s0 (2317) − is extremely narrow, and the upper limit on its width is 3.8 MeV at the 95% confidence level (C.L.) [11] − is a purecs state, while it can be enhanced by a hundred keV or even larger in the molecule picture due to the contribution of meson loops. Therefore, the partial decay width or the branching fraction is a key quantity to identify the nature of the D * s0 (2317)
− .
In this Letter, we present first observation of
− + c.c. and the first measurement of the absolute branching fraction of D * s0 (2317)
Throughout the text, the inclusion of the charge conjugate mode is implied unless otherwise stated. The data sample, which corresponds to an integrated luminosity of 567 pb −1 [16] , is collected at a center-of-mass (c.m.) energy of 4.6 GeV [17] with the BESIII detector [18] operating at the BEPCII collider [19] . In this analysis, a D * + s is reconstructed via its γD tagged sample is further divided into two subcategories, one with a tagged π 0 and the other with no tagged π 0 . By using the numbers of signal events in these two categories, the absolute branching fraction of D * s0 (2317)
− → π 0 D − s is determined. In order to determine the detection efficiency and to optimize the selection criteria, the GEANT4-based [20] Monte Carlo (MC) simulation software BOOST [21] , which includes the geometric description of the detector and detector responses, is used to simulate
s are set to decay inclusively. The J P of D * s0 (2317) − is 0 + , so it is in relative S-wave to the D * + s , and they are generated uniformly in phase space. The initial state radiation (ISR) is simulated with KKMC [22] using a calculation with a precision better than 0.2%. The final state radiation (FSR) effects associated with charged particles is handled with PHOTOS [23] . To study the possible backgrounds, an inclusive MC sample with an integrated luminosity equivalent to data is generated. All the known charmonium transitions, hadronic decays and open charm channels are modeled with EVTGEN [24, 25] incorporating the branching fractions taken from the Particle Data Group [5] , while the QED processes and the unknown charmonium decays are generated with BABAYAGA [26] and LUNDCHARM [27] 
Events with at least three charged track candidates and at least one photon candidate are selected. For each charged track candidate, the polar angle θ in the multilayer drift chamber (MDC) must satisfy | cos θ| < 0.93, and the distance of the closest approach to the e + e − interaction point is required to be less than 10 cm along the beam direction and less than 1 cm in the plane perpendicular to the beam. Particle identification (PID), which uses both the information from time of flight (TOF) and the specific energy loss (dE/dx), is performed to separate kaons and pions. The photon candidates are selected from showers in the electromagnetic calorimeter (EMC) with deposited energy greater than 25 MeV in the barrel (| cos(θ)| < 0.8), or greater than 50 MeV in the end-cap regions (0.86 < | cos(θ)| < 0.92). To eliminate showers produced by charged tracks, the photon candidate must be separated by at least 20 degrees from any charged track. The time for the shower measured by the EMC from the start of this event is restricted to be less than 700 ns to suppress electronic noise and energy depositions unrelated to the event.
All combinations are required to have the invariant masses of The process nels, could be reconstructed in the "π 0 -tag succeeded" sample too. Therefore, the number of D * s0 (2317) − signal events in the "π 0 -tag succeeded" subsample, N 0 , is expressed as 
where the branching fraction B and N tot are the free parameters in a simultaneous fit to the recoil mass distributions of the D * + s in Fig. 2 , and N 0 is calculated using Eq. (1). The uncertainty on π 0 reconstruction is taken as 0.7% from a study of ψ(3686) → J/ψπ 0 π 0 and e + e − → ωπ 0 by considering the momentum dependency of π 0 . In the nominal fit, the signal shape is parameterized by a Crystal Ball function with a tail due to the ISR effect. Given that the energy dependent cross sections of e + e − → D * + s D * s0 (2317) − are not measured with high precision, the systematic uncertainty should be studied conservatively. We vary the signal shape to a Gaussian with all parameters free, and the relative difference in the branching fractions, 5.0%, is taken as systematic uncertainty. The background in the nominal fit is parameterized as a linear function. We change this shape to a second order polynomial function and take the relative difference in branching fractions, 7.4%, as systematic uncertainty due to background shape.
For π 0 D − s selection, we perform a kinematic fit, which could cause a systematic bias in the efficiency between data and MC simulation. To study this difference, we correct the helix parameters of the charged tracks in MC simulation [29] , the difference in χ 2 distribution between data and MC simulation becomes negligibly small according to other studies [30] . We take half of the difference in the ratio of detection efficiencies ǫ sig and ǫ tot between MC simulations with and without this correction as systematic uncertainty (3.1%). The nominal result is based on the corrected MC simulation.
The width of D * s0 (2317) is unknown and cannot be measured in this analysis due to limited statistics. In the nominal fit, we use the shape from MC simulation of D * s0 (2317) − with a zero width to describe the signal. The upper limit on the width of D * s0 (2317) − is estimated as 3.8 MeV at 95% C.L. from previous experiments [5] . In an alternative fit, we change the width of D * s0 (2317) − to 3.8 MeV and use the same Gaussian function to convolve the shape from MC simulation, and take the difference in the branching fraction, 5.3%, as systematic uncertainty.
In Eq. (2), the peaking background is considered, and the result of the fit shows that its contribution is negligible. 
, are esti-mated as 0.059, 0.18, and 0.006 [5] . The total systematic un-
is conservatively estimated to be 8.5%.
All the above systematic uncertainties are listed in Table I . Assuming all of them are independent and adding them in quadrature, we estimate a total systematic uncertainty of 13.8% in the branching fraction. − [12] but agrees well with the calculation in the molecule picture [13] . In the future, with more data accumulated at BESIII or a fine scan from PANDA [31] , the width of 
